[VEIM]Br and 2,2'-azobisisobutyronitrile (AIBN, 10 mg) in 20.0 mL methanol was stirred at 80 o C for 12 h under nitrogen atmosphere. The mixture was washed with ethanol several times to thoroughly remove physically absorbed polymer and unreacted [VEIM] Br monomer from the surface of PPyNTs.
The produced PILs/PPyNTs were dried in vacuum oven at 60 o C to remove the residual solvent.
Pt/PILs/PPyNTs hybrids were synthesized by following the procedure used for the preparation of Pt/ILs/PPyNTs hybrids as described above. The produced Pt/PILs/PPyNTs hybrids were centrifuged and washed with deionized water/ethanol several times and dried in vacuum.
Synthesis of Pt Nanoparticles
A mixture containing K 2 PtCl 4 (1.0 mL, 30 mM), 25 mg PVP and 18 mL water was stirred for 5 min at room temperature. Then 4.5 mL NaBH 4 (0.04 M) was added into the reaction and further stirred at room temperature for 12 h until the Pt precursor was reduced completely. The solution was centrifuged and washed several times with ethanol and deionized water. The produced Pt nanoparticles were dissolved in 2.0 mL water.
Characterization
Transmission infrared spectra were recorded on a Nicolet 5200 Fourier transform infrared (FTIR) in the transmission mode. Scanning electron microscopy (SEM) images and energy dispersive X-ray (EDX) spectroscopy were taken on a FEI-quanta 200F scanning electron microscope with acceleration voltage of 20 kV. A TecnaiG 220 transmission electron microscopy (TEM) was used to determine the microstructure of samples. The samples were prepared by placing a drop of diluted latex onto a piece of copper EM grid and dried at room temperature. X-ray Photoelectron Spectroscopy (XPS) were obtained by using a KRATOS Axis ultra-DLD X-ray photoelectron spectrometer with a monochromatised Mg Kα CV experiments were performed using a conventional three-electrode cell.
Electrocatalytic measurements were performed on a CHI842B (Chenhua Instrument Company of Shanghai, China) with conventional three-electrode glass cell. A modified glassy carbon (GC) electrode with a diameter of 3 mm and platinum foil were used as working and counter electrode, respectively. A saturated calomel electrode (SCE) was used as the reference electrode. The GC electrode was prepared as follows: prior to the surface coating, the GC electrode was polished carefully with 0.5 μm and then with 0.05 μm alumina powder, and followed by sonication in 1:1 nitric acid/water (v/v), acetone and in doubly distilled water successively. The surface of GC electrodes was allowed to dry under nitrogen atmosphere.
The Pt/ILs/PPyNTs, Pt/PILs/PPyNTs hybrids or Pt NPs were ultrasonically dispersed in water to form a homogeneous dispersion (1 mg/mL). 4 Br, and ILs/PPyNTs solution (1 mg/mL) was coated on the surface of GC electrodes and dried in air before the measurements. All the experiments were carried out at ambient temperature and the potentials in this work were in respect to SCE. Figure S1 . FTIR spectra of PPyNTs (red), PPyNTs-(CH 2 ) 4 Br (purple) and ILs/PPyNTs (green). The change of interfacial charge-transfer resistance (Rct) resulting from changes of electrocatalytic activity can be monitored by EIS. Figure S2 shows the Nyquist plots of PPyNTs, PPyNTs-(CH 2 ) 4 Br and ILs/PPyNTs modified GC electrodes in a frequency range of 0.1 Hz to 100 kHz and AC amplitude of 0.005 V. The spectra are typically presented in the form of a Nyquist plot, where Z is the real and -Z' is the imaginary part of impedance. An ideal Nyquist plot reveals the semicircle (with the diameter, corresponding to the charge transfer resistance, Rct, produced by redox reactions at the interface with the electrode) followed by a diagonal straight line (corresponding to the impedance of the current due to diffusion from the solution to the interface). 3 As seen from Figure S3 , the diameter of the impedance arc (DIA) decreases in the order of PPyNTs-(CH 2 ) 4 Br, ILs/PPyNTs and PPyNTs, indicating that Rct is much smaller on ILs/PPyNTs than PPyNTs-(CH 2 ) 4 Br. Figure S3 shows the XRD patterns of Pt NPs deposited on ILs/PPyNTs. The average size of Pt NPs was calculated based on the half-peak width of Pt (220), using Scherrer's equation: d = 0.9 λ/β cosθ max . Where d is the average size of the Pt NPs, λ is the X-ray wavelength (Cu Kα λ = 1.54178 Å), θ max is the diffraction angle at the peak position and β is the full width at half-maximum in radians.
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The average size of Pt NPs for Pt/ILs/PPyNTs is calculated to be 2.9 nm. The reason for choosing the Pt (220) peak but not others is that the Pt (111) peak is interfered with by the neighbouring Pt (200) due to its closeness. Figure S6 , the ECSA values of three catalysts (Pt/ILs/PPyNTs, Pt/PILs/PPyNTs hybrids and Pt NPs) were calculated and summarized in Table   S1 . 
